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RESULTS

In this study, we present an analytical model based tool that can
estimate critical performance measures from a pre-defined shuttlebased storage and retrieval system (SBS/RS) design.

BACKGROUND

SBS/RS technology has the capability of producing high transaction rates
due to comprising multiple tiers of storage with dedicated shuttles for
each level – tier-captive shuttles. SBS/RS is developed as an alternative
system to the “traditional” mini-load AS/RS crane that may be inadequate
for the transaction rates needed over a given number of storage locations.

METHODOLOGY
QUEUING NETWORK MODELLING APPROACH
In the OQN model of an SBS/RS, storage and retrieval transactions
are assumed to be arriving customers and, the lifts and the shuttles
are two different types of servers. An arriving transaction (storage or
retrieval) enters the network of servers immediately. λS shows the
mean arrival rate of the storage transactions and λR shows the mean
arrival rate of the retrieval transactions in the system. Nodes
represent the servers (i.e., lifts and shuttles).
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mean waiting time in lift queue, E(WQL),
mean number of transactions waiting in lift queue, E(LQL),
mean utilization of lift (ρ),
mean travel time per transaction - E(TL) and E(TS),
energy consumption per transaction - E(WL) and E(WS),
energy regeneration amount per transaction - E(RWL) and E(RWS),

CONCLUSION
In this work, we develop a tool
based on an OQN analytical
model, estimating some critical
performance measures from a
pre-defined SBS/RS design. After
validating the tool by using
simulation results, we can
suggest the utilization of this
tool for the practitioners for
deciding the right design of an
SBS/RS.
Specifically, by the
developed tool, one can
evaluate numerous SBS/RS
designs promptly and decide on
the right SBS/RS design for
his/her requirements.
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